Introduction
Mammalian oocytes are each surrounded by a glycoprotein coat, the zona pellucida, which protects fragile oocytes and developing preimplantation embryos during their descent through the oviduct. Under natural conditions, the fertilizing spermatozoon must cross the zona before reaching and fusing with the plasma membrane of the oocyte. The mechanism by which spermatozoa penetrate through the zona is not fully understood. While it is a popular notion that acrosomal enzymes (for example, acrosin) tightly bound to the inner acrosomal membrane of acrosome-reacted spermatozoa depolymerize zona glycoproteins (for example, O'Rand et al, 1986) , the vigorous thrusting motion of the sperm head may play an equally important role in this process (Bedford, 1991; Yanagimachi, 1994) .
We have reported that the spermatozoa of the field vole penetrate not only the zona of homologous species (Wakayama et al, 1995a, b) , but also zonae of heterologous species such as mice and hamsters (Wakayama el al, 1993) . Here, we report that while field vole spermatozoa cross the vole zonae after completing the acrosome reaction, they pass through mouse and hamster zonae without the acrosome reaction.
Materials and Methods

Animals
The field vole (Microtus montebelli) used in this study has been bred in the Japan's National Institute (Fig.   2a ). As far as we could observe (n = 50), the spermatozoa within the zona and in the perivitelline space were all acrosome-reacted (Fig. 2b) . The relatively thin zona in the electron micrographs, as compared with the sperm head, appears to be due to zona shrinkage that occurs during dehydration and embedding of specimens.
Vole spermatozoa that bound to mouse zona pellucida (Fig. 3a) could pass through it (Fig. 3b) (Fig. 4a ) and in the perivitelline space (Fig. 4b) cannot fuse even with homologous oocyte plasma membranes (Yanagimachi, 1988 (Yanagimachi, 1994) . Ram spermatozoa, for example, can penetrate through bovine zonae (Slavik et al, 1990) ; goat spermatozoa can cross bovine zonae (Slavik and Fulka, 1992) and human spermatozoa can penetrate through hamster zonae (Yoshimatsu et al, 1988) . (Talbot, 1985; Overstreet et al, 1995 (Yanagimachi, 1994) .
